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e Historical Data for regions of unlform hydrdcllmatologv, terlf'a‘lﬁ’fa‘g
e Usually done for an given month or season - nE

* Result is bias factor for each region and month/season S s i o
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Bias Factor computed from:

(1) Mean values >
(2) Probability m[atching considerations
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Dynamic Bias Adjustment
Basics

Kalman Filter
Stochastic Approximations

e N pairs of consecutive values

e At least 20% raingauges with rain

e Conditional Mean > Threshold (mm/h)
(satellite/radar and gauge)
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Bias (B)

| Important issue:
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Real-time Precipitation
Inputs

Satellite Rainfall
Radar (as available)
Gauge (as available)
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lllinois River (Semi-Arid US)

Westville, OK Site

HRC-DHM Closest Sub-Basin Average

Reasonably good reproduction of depth-integrated soil water deficit



ASM = (XT + XF) / (XTo + XFo)




Soil Texture (FAO)

Soil Depth(FAO)

Deep (100-150 cm ) Il

Il Very shallew (<10 cm)

Deep (100-150 cm )

Deep (100-150 cm )

Il Shallow (10-50 cm )

Deep (100-150 cm ) || Moderately deep (50-100 cm)

Deep (100-150 cm } || Very deep {150-300 cm)
I

Il Veryshallow (<10 cm)

Very deep (150-200 cm)

Very deep (150-200 cm)

Very deep (150-200 cm)

Il Shallow (10-50 em)

Very deep {150-300 cm) I Moderately deep (50-100 cm)

Very deep (150-300 cm)

|| Deep(100-150 em)



DIRECT

SURFACE RUNOFF
PERCOLATION RUNOFF

p%mv
FREE

BASEFLOW

SUBSURFACE
OUTFLOW
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Elevation (m)
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Jensen-Haise:
PET Radiation based method with 2 parameters

Pertinent Refernces:
Jensen & Haise 1963
McGuinness & Bordne 1973
Oudin et al 2005 j. Hydrology:

4
]

For basin scale hydrologic models, PET procedures that are based on extraterrestrial radiation and climatic surface
temperature outperform complex models (e.g., Penman).
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Potential Evaporation in a given location (mm/day):
' - = [Re Ta +K2 ]/ K1(A p)
I l_.‘ﬁ for Ta > K2

* Re - Daily potential Incoming extraterrestrial radiation (Mj m2d-2);
« f{latitude, Julian date)

* Ta- Long term daily averages of surface temperature (minT+maxT)/2
« f{Julian date, elevation)

¢ K1 (°C) — minimum temperature in which below PE=0 (~5)

: * K2 (°C) — scale parameter (75-130)

- JI J'-\.(c * A — Latent heat flux (Mj kg™)

| * p-density of water (kg m)
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NCDC

Daily Streamflow GRDC
Monthly Streamflow GRDC

Land Cover [Avhrr_1km]

Water

Evergreen needleleaf Forest
Evergreen Broadleaf Forest
Deciduous Needleleaf Forest
Deciduous Broadleaf Forest
Mixed Forest

Woodland

Woodland Grassland
Closed Shrubland

Open Shrubland

Grassland

Cropland

Bare Ground

Urban
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Q,+Q.+Q,+Q, +Q,=AQ

o where Q =nerongwave) _ . - .,
_ - ;'..‘n‘u»-« e - it~ _ =f 7 A,T 6 3
Q, = latent heat transfer ‘ e (L Q g o) :

: =f (e,, u,)
Q,, = sensible heat transfer R e )
Q, = heat transfer at snow-soil interface - =} R &

Q, = heat transfer b

y mass change
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Snow Accumulation and Ablation Mod(_el'(SNOI\IV'—.1'7)"pf"t"I5\.é.U_f}Sr_.' A _ ,
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Designed to use readily available operational data - . <3~

A conceptual areal lumped energy and mass balance model s
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i : ing no rain; melt during rain; no melt -
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L Model states track: snow water equivalent (SWE), heat deficit, pack temperature, liquid o = e R
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Single vertical layer

Three modules:
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* Precipitation
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e Other Data (when available)

— Snowfall



National Snow and Ice Data Center, NOAA. 5 AR s

http://nsidc.org/data/docs/noaa/g02156_ims_snow_ice_analysis/index. html L ey, iwinf o
O Daily (23:00 GMT) snow cover based on summary of multiple satellites at 4km x 4km

resolution. xS

O Geostationary satellites ‘ e T r

O Polar orbiter: MODIS, AVHRR & Microwave
Q Assisted bym%dmatologlcal maps, and Eersonnel expertise

W -

O Generally available within 1 day (often within several hours) following date of obserya’uqnﬂ “"’)2"
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Comparison between April outlook for 2012 and 2013

——

p - - ., o .

Outlook 2012 Outlook 2013

OUTLOOK: Average SWE (mm): 1 Apr
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Georgia 2006700402
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